, isolated from a rusty iron plate, are characterized in this study. Cells of both strains were catalase-and oxidase-positive. Strain CC-CFT023
T showed a high pairwise 16S rRNA gene sequence similarity to Aureimonas altamirensis LMG 23375 T (96.0 %), whereas, strain CC-CFT034
T shared a maximum similarity to Aureimonas ureilytica DSM 18598 T (95.8 %). The predominant quinone system was ubiquinone (Q-10) and the DNA G+C contents of CC-CFT023 T and CC-CFT034 T were 69.5 mol% and 67.7 mol%, respectively. The major fatty acids of these strains were C 16 : 0 , C 18 : 0 , C 19 : 0 cyclo v8c, C 18 : 1 2-OH and summed features 3 and 8, consisting of C 16 : 1 v7c/C 16 : 1 v6c and C 18 : 1 v7c/C 18 : 1 v6c, respectively. Polar lipid profiles of both of these isolates include diphosphatidylglycerol (DPG), phosphatidylcholine (PC), phosphatidylethanolamine (PE), phosphatidylglycerol (PG) and most importantly sulfoquinovosyldiacylglycerol (SQDG), which is one of the typical molecular features reported to delineate the members of the genus Aureimonas from their closest relatives, species of the genus Aurantimonas. Based on the phylogenetic, phenotypic and chemotaxonomic features, strains CC-CFT023 T and CC-CFT034 The genera Aureimonas, Aurantimonas, Fulvimarina and Martelella are affiliated to the recently described family Aurantimonadaceae in the order Rhizobiales. The genus Aurantimonas was first described by Denner et al. (2003) with Aurantimonas coralicida as the type species, which was isolated from a diseased coral (Dichocoenia stokesi). Subsequently, strains such as Aurantimonas altamirensis LMG 23375
T , Aurantimonas ureilytica DSM 18598
T (Weon et al., 2007) , Aurantimonas frigidaquae KCTC 12893 T (Kim et al., 2008) , Aurantimonas manganoxydans DSM 21871
T (Anderson et al., 2009 ) and 'Aurantimonas litoralis' KCTC 12094 (Anderson et al., 2009 ) have been characterized. But in 2011, based on the evident heterogeneity of the genus Aurantimonas, which was certainly due to the differences in habitat (Aurantimonas coralicida is the only isolate obtained from a marine environment), fatty acid profiles and polar lipid patterns [including the significant absence of the polar lipid sulfoquinovosyldiacylglycerol (SQDG)], Rathsack et al. (2011) reclassified Aurantimonas altamirensis, Aurantimonas frigidaquae and Aurantimonas ureilytica under a novel genus called Aureimonas as Aureimonas altamirensis, Aureimonas frigidaquae and Aureimonas ureilytica, respectively, where Aureimonas altamirensis served as the type species.
During our investigations relating to bacterial siderophoreproduction, two pale-yellow-pigmented strains, designated CC-CFT023
T and CC-CFT034 T were isolated from a rusty Abbreviations: CAS, chrome azurol sulphonate; DPG, diphosphatidylglycerol; FAME, fatty acid methyl ester; PC, phosphatidylcholine; PE, phosphatidylethanolamine; PG, phosphatidylglycerol; SQDG, sulfoquinovosyldiacylglycerol.
The GenBank/EMBL/DDBJ accession numbers for the 16S rRNA gene sequences of strains CC-CFT023 T and CC-CFT034 T are JQ864240 and JQ864241, respectively. iron plate found in the water tank of a toilet. Several soil micro-organisms have been reported previously to produce siderophores, which are low-molecular-mass (,1.5 kDa) compounds with high affinity towards Fe 3+ (Guerinot 1994; Neilands 1995) that could sequester and solubilize ferric iron under iron-deprived conditions. Siderophores are believed to improve vegetal growth by increasing plant nutrient availability through iron uptake and to prevent growth of soil-borne pathogens due to iron limitations (Chaiharn et al. 2009 ).
The samples collected were enriched in nutrient broth and incubated at 30 u C under dark conditions. After two weeks, samples were serially diluted with sterile physiological saline (0.85 % NaCl) and plated on chrome azurol sulphonate (CAS) media as described by Tortora et al. (2011) . Strains which showed positive reactions for siderophore production by forming an orange-coloured clean zone were picked up and subcultured on nutrient agar (NA, HI-MEDIA), tryptic soy agar (TSA, Difco) and R2A agar (B.D. Difco). Paleyellow-coloured tiny colonies that appeared were purified and preserved at 280 u C as glycerol suspensions for further characterization. In order to verify the evolutionary position of these two novel strains, type species of Aurantimonas coralicida DSM 14790 T and Aureimonas ureilytica DSM 18598 T were purchased from German Collection of Microorganisms and Cell Cultures [Deutsche Sammlung von. Mikroorganismen und Zellkulturen (DSMZ)]. For direct comparative analysis, all these strains were grown on NA at 30 u C for 2 days, unless specified otherwise.
Colony morphology, presence of flagella, spore formation and morphology of the cells of strains CC-CFT023
T and CC-CFT034
T were investigated using the colonies/cells grown on R2A agar. Growth was tested using R2A broth at temperatures of 15-50 u C (5 u C increments), pH 4-10 (1 unit increments) and NaCl concentration of 1-5 % (1 % increments). Gramstaining was performed as described by Murray et al. (1994) . Cell morphology was studied by transmission electron microscopy (JEM-1400; JEOL) and by light microcopy (model A3000; Zeiss). Catalase and oxidase activity, motility, oxidation/fermentation, arginine dihydrolase and indole production were determined as described by Smibert & Krieg (1994) . Siderophore assay was performed by using the universal CAS (Sigma-Aldrich) (Schwyn & Neilands 1987) , which is based on the colour change of the CAS-iron complex (from blue to orange) after iron-chelation by siderophores. Carbon sources utilization patterns were determined by using Biolog GN2 MicroPlate (bioMérieux). Nitrate reduction, indole production, activities of b-galactosidase and urease, hydrolysis of aesculin and gelatin and assimilation of 12 substrates were tested with API 20 NE strips. The activities of various enzymes were determined by using the API ZYM system (bioMérieux). Antibiotic susceptibility was tested by using ATB PSE 5 strips (bioMérieux) according to manufacturer's recommendations.
Strains CC-CFT023
T and CC-CFT034 T are Gram-negative, non-flagellated, short-rod-shaped, 1.3-1.7 mm in diameter and 2.3-2.6 mm in length (Fig. S1 available in IJSEM Online). Colonies are tiny, smooth, convex and paleyellow-coloured after two-days of incubation on R2A agar. In R2A broth, strains CC-CFT023
T and CC-CFT034 T can grow at 20-30 u C, tolerate less than 2 % (w/v) NaCl and pH ranges from 6.0-8.0 and 5.0-8.0, respectively. Both strains were assayed as positive for siderophore production due to the formation of orange-coloured zones when cultured on CAS agar plates. Additionally, these two strains showed several distinct physiological and biochemical characteristics which differentiated them from each other and also from other species of the genus Aureimonas, as given in Table 1 .
Bacterial genomic DNA was isolated by using UltraClean Microbial Genomic DNA Isolation kit (MO BIO) by following the manufacturer's instructions. The extracted DNA was used as a template to amplify the 16S rRNA gene. The PCR was performed with bacterial universal primers 1F (59-GAGTTTGATCATGGCTCAGA-39) and 9R (59-AAGGAGGTGATCCAACCGCA-39) (Hung et al., 2005) . Gene sequencing was performed by using the Bigdye terminator kit (Heiner et al., 1998) , and the nucleotide sequence of the PCR product was determined using an automatic DNA sequencer (ABI PRISM 310; Applied Biosystems) (Watts & MacBeath, 2001 ). Obtained DNA sequences were then assembled using the Fragment Assembly System program from the Wisconsin Package (GCG, 1995) . For the identification, the almost-complete 16S rRNA gene sequences (about 1.5 kb) of strains were submitted to EzBioCloud server (EzTaxon-e Database; Kim et al., 2012) and NCBI for BLAST search. Subsequently, closely related 16S rRNA gene sequences were retrieved from EzTaxon, Ribosomal Database Project (Maidak et al., 2001) or GenBank and aligned by using the CLUSTAL X (1.83) program (Thompson et al., 1997) . The phylogenetic analysis was performed with MEGA 5 software (Tamura et al., 2011) and the topologies of the resultant neighbourjoining trees were evaluated by bootstrap analyses (Felsenstein, 1985) after 1000 replications.
Comparative 16S rRNA gene sequence analyses positioned these two novel strains in the genus Aureimonas as independent lineages. Based on 16S rRNA gene sequences, strain CC-CFT023
T was determined to share a high pairwise similarity to Aureimonas altamirensis LMG 23375 T (96.0 %), Aurantimonas manganoxydans DSM 21871 T (95.2 %) and Aurantimonas coralicida DSM 14790 T (95.1 %); strain CC-CFT034
T was determined to share a high pairwise similarity to Aureimonas ureilytica DSM 18598 T (95.8 %), Aurantimonas coralicida DSM 14790 T (95.0 %) and Aurantimonas manganoxydans DSM 21871 T (95.0 %) and lower similarity to other species examined. These similarity values suggested that strains CC-CFT023
T and CC-CFT034 T could be considered to represent novel species since sequence divergence values of ¢3 % are recommended as strong evidence that the organisms are not related at species level (Stackebrandt & Goebel, 1994) . The phylogenetic tree reconstructed by the neighbour-joining method (Saitou & Nei, 1987) using 16S rRNA gene sequences is shown in Fig. 1 .
For the analysis of DNA G+C content, DNA samples were prepared and degraded enzymically into nucleosides as described by Mesbah et al. (1989) . The nucleoside mixtures obtained were then separated and analysed via HPLC. Polar lipids were extracted and analysed by two-dimensional TLC, and isoprenoid quinones were purified by the methods of Minnikin et al. (1984) and analysed by HPLC as described by Collins (1985) . For the extraction of fatty acid methyl esters (FAMEs), the two novel strains and reference type strains were cultured simultaneously on NA for 48 h at 30 u C. Harvested biomasses were subjected to saponification, methylation and extraction (Miller, 1982) . FAMEs were prepared, separated and identified according to the standard protocol (Paisley, 1996) of the Microbial Identification System (MIDI) (Sasser, 1990 ) with a gas chromatograph (Agilent 7890A) fitted to a flame-ionization detector. Identification and comparison were made by using the Aerobe (RTSBA6) database of the MIDI System (Sherlock version 6.0).
The DNA G+C content analysis of strains CC-CFT023 T and CC-CFT034 T showed that the genomic G+C contents were 69.5 mol% and 67.7 mol%, respectively. Polar lipid profiles of strains CC-CFT023
T and CC-CFT034 T appeared similar to that of Aureimonas ureilytica DSM 18598 T with respect to the presence of diphosphatidylglycerol (DPG), phosphatidylethanolamine (PE), phosphatidylglycerol (PG), phosphatidylcholine (PC), SQDG, unidentified aminolipid (AL) and unidentified phospholipid (PL). Moreover, the presence of a distinct glycolipid (SQDG) was clearly seen in both the isolates (Fig. 2) and is one of the distinguishing chemotaxonomic features proposed to separate members of the genus Aurantimonas from members of the genus Aureimonas as described by Rathsack et al. (2011) . The predominant quinone system was 
Enzymic activities
Valine arylamidase ubiquinone (Q-10), which is in line with other species of the genus Aureimonas. The major fatty acids in strains CC-CFT023 T and CC-CFT034 T were respectively as follows: C 16 : 0 (13.3 % and 16.7 %), C 19 : 0 cyclo v8c (4.3 % and 3.2 %), summed feature 3 (C 16 : 1 v7c/C 16 : 1 v6c, 3.3 % each) and summed feature 8 (C 18 : 1 v7c/C 18 : 1 v6c, 56.8 % and 57.4 %) which are generally present in species of the genus Aureimonas in addition to minor qualitative and quantitative differences (C 18 : 0 , 3.5 % and 6.5 %; C 18 : 1 2-OH, 8.4 % and 6.1 %). The details of fatty acid profiles of strains CC-CFT023
T , CC-CFT034 T and other closely related species are given in Table S1 .
Thus, based on the distinct phylogenetic, phenotypic, biochemical and chemotaxonomic data provided, the novel strains CC-CFT023
T and CC-CFT034 T are proposed to represent novel species within the genus Aureimonas, for which the names Aureimonas ferruginea sp. nov. Aureimonas rubiginis [ru.bi9gi.nis. L. n. rubigo -inis rust; L. gen. n. rubiginis of rust, pertaining to the source (rust) from which the novel species was isolated].
Cells are aerobic, Gram-negative, short-rod-shaped, tiny pale-yellow-coloured-colony forming and able to grow on NA and R2A agar plates. Cell size is around 1.362.3 mm. The growth temperature is between 20 and 30 u C, pH range is from 5.0 to 8.0 and the species can tolerate less than 2 % (w/v) NaCl stress. 
